Information available on the molecular mechanism of neurotransmitter release is minimal. However, it has been demonstrated that purified preparations of brain synaptosomes are extremely useful for biochemical studies on the uptake and release of neurotransmitters (de Belleroche & Bradford, 1972; Wonnacott & Marchbanks, 1976) . Moreover, electrophysiological and pharmacological studies have shown that 8-bungarotoxin and tityustoxin, polypeptides from snake and scorpion venoms respectively, block neurotransmission by acting primarily on the presynaptic nerve membrane and specifically affecting transmitter release (Chang et al., 1973; Warnick er al., 1976). 8-Bungarotoxin causes an initial increase in transmitter release followed by complete blockade, which is probably due to an inability to release the contents of synaptic vesicles (Chang et al., 1973) ; at higher concentrations it causes swelling of mitochondria in the axon terminals (Chen & Lee, 1970; Sen et al., 1976) . In contrast, tityustoxin increases release due to depolarization of the nerve terminal, by opening or prolonging the closing of the sodium channels (its action is inhibited by tetrodotoxin); this is followed by complete inhibition of release, probably due to ultrastructural changes in the nerve (Warnick e f al., Diniz et al., 1974) .
counting of the supernatants prepared from samples removed at appropriate intervals. (Figs. l a and 16 ); in addition, a filtration assay method (Wernicke et al., 1974) was used (Fig. lc) . For studying release, a bulk synaptosome suspension was preloaded by incubation with ['4C]glutamate (2,YM; sp. radioactivity 125Ci/mol) or y-aminobutyrate ( 0 . 6 5~~; sp. radioactivity 224Ci/mol) at 37°C for 20min followed by washing, resuspension and separation into samples. After incubation at 37°C for 15min, non-stimulated and stimulated (in the presence of 55 mM-K+) release was monitored by measuring the radioactivity in the supernatants as described above; toxin was added 574th MEETING, BATH 5 min before K+. Analysis of the samples by high-voltage paper electrophoresis, and subsequent preparation of radioautogranis, showed that the transmitter used in loading represented the major component (approx. 70 %)released by stimulation or by toxins. Synaptosome suspensions accumulated about 60 and 80% respectively of the glutamate and y-aminobutyrate present in the loading medium. However, the content of glutamate in synaptosomes treated with a-bungarotoxin or tityustoxin at different times during loading was greatly decreased (see Figs. l a and lb) . Likewise, treatment of synaptosomes with tityustoxin decreased the amount of accumulated y-aminobutyrate to43 0 , ; (ofthecontrol)(see Fig. lc) ; similar resultswereobtainedfor P-bungarotoxinwith y-aminobutyrate (see also Wernicke Pt al., 1974) . The decreased accumulation of transmitter produced by the toxins could be due, wholly or in part, to increased release. Release of glutamate and y-aminobutyrate from preloaded synaptosomes was increased by K + stimulation (see Table I ) ; as expected, it was dependent on the presence of CaZ+ (de Belleroche & Bradford, 1972) . Treatment with P-bungarotoxin greatly increased non-stimulated release of glutamate and y-aminobutyrate; removal of Ca2+ lessened these effects (Table 1) . The toxin is known to require Caz+ for its action in vivo (Strong et tityustoxin had no effect on y-aminobutyrate uptake in the presence of tetrodotoxin (Fig. lc) , indicating that it solely effects release. It is noteworthy that the increased release of transmitters produced by the toxins and K+ stimulation were not additive; with tityustoxin antagonism was observed.
Thus the electrophysiological effects of these neurotoxins observed in uiuo on cholinergic nerve-muscle preparations are also seen here in uitro with brain synaptosomes and amino acid transmitters. Therefore radiolabelled derivatives of these and other such toxins should prove t o be extremely useful probes for identifying presynaptic components involved in neurotransmission. This work was supported by a Medical Research Council studentship to J. W. S.
